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We’ve been extremely productive!
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Deriving aerosol properties
over land and ocean
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But, before we can begin to derive aerosol...

We need to find the right pixels.

Welcome to:
The Data Discarding Business



Cloud Masking

Heavy Smoke

Spatial variability with an
2.00 associated test using
I 1.38 um to find smooth cirrus
1s proving to be the best
Loo| method to separate aerosol
from clouds over both

land and ocean.
Martins et al. (2002)

Example from the Amazon



08, 2004

Snow Masking

Liet al. (2005)
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Sediment Masking

MODIS data ( Mississippi Delta, Mar, 05, 2001)

Liet al. (2003)
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Spatial variability
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Cloud mask X
Internal spectral
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Now = Collection 004
Soon = Collection 005




400 total
- 56 water

MODIS Over Land Algorithm
20 x 20 pixels at 500 m resolution

(10 km at nadir) 344
- 24 snow

320
- 55 cloud

265
~116 “bright”

149 *“good”

Discard brightest 50%
and darkest 20% of the

149 good pixels.

< 10 km >
44 pixels
Remer et al. (2004)




How to derive aerosol products from satellite
(in 3 easy steps...)

1. Create a Look-Up Table with expected aerosol
properties

2. Estimate surface reflectance (to separate signal from
the atmosphere from signal from the ground).

3. Match the satellite-observed reflectances to the output
of the Look-Up Table



Step 1: Create a LUT with expected aerosol properties... LAND

Urban/Industrial(0.96)

v 1 3 non-dust models
e plus dust
Set by geography and
N\ Highly season
_________________________ Absorbing
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All aerosol models and seasonal/geographical distributions
are currently being re-evaluated.



Step 2: Estimate surface reflectance [LAND
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Step 3: Match the satellite-observed reflectances to the output

of the Look-Up Table LAND

Current:

Individual channel retrievals:
0.47 um and 0.66 um

Fine model ratio =n =
f(p, 066/p, 047)

Remer et al. (2004)

Planned:

True inversion:
3 pieces of information =

p 0475 06605 21
will yield three quantities =

1047 n, p. 21
and for a given aerosol model
the spectral dependence
will automatically yield
7 055 and T 066

No longer assume

2.1 — 2.1
ps T pm



The Ocean Algorithm

Choice of 4 fine modes
and 5 coarse modes

In order to minimize
(P eas - Prum) OVET 6 wavelengths

Remer et al. (2004)
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Validation
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Global Mean (MODIS minus AERONET) AOT550 difference
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MODIS vs Aeronet Fine Fraction
Terra Ocean

Each point represents a monthly
mean from a given station.
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Over Ocean: Validating Size Parameters
Non-sphericity of dust causes MODIS to under estimate size
(over estimate fine fraction.)



a WASHINGTON ¢ Capo Verde
O Anmyon, Korea ® |India
¢ EAsia
4 FEurope
® Pacific Ocean + 16 quadrants of the Earth
03 THEHHGESHEHTE
! : rmore pOGllution ! ]
] .__.E_: Q.... JL (AARE
0.8 & : T
0.7 ' ' ; 5
05 MHE
04 HHE
Ozoeanlc‘aelrosol L
0 0.1 0.2 0.3 0.4 0.5 0.6

Yoram Kaufman

Aerosol optical thickness




rhmr

T

Cutference in

o o
A (%] [
L] I
1 4
1 |
I
1 |
I i
i
] §
y i

e
.=
o
i
=
=
a
=
]
5
=
O

995 ae ‘-—-:?;i; ‘ Monthly mean fine fraction 2001
0.7 -

0.6

0.3 - Male (4N, ?3E}\"—-'

0.4 |—'.-'|_:|__:|:-_ .'-'l.I-HI:.I‘H'nr.:mI /‘c ) §, 0.2

D2E T o m—m—=

The switch from Side B
S to Side A electronics in
June 2001, creates a small

.|'Fr'-1jr~r'.-|m|mt.{1h§.-f:umn
calibration shift that affects
1 aerosol size parameters
09 r-'Iil.Jwa;,-_Is-Iand- {Ef.jr-.l. .1 H.w;. | but not Optical thickness.

The effect 1s magnified when
when T 1s low.

BEL: comae  n
U M
f -H/
0.2 T = e =
=04

T FM AMIIT ASOCHND
manth



Applications

Direct and indirect radiative effects and forcing,
Aerosol effects on clouds,
Air quality,
Quantitative estimate of dust transport over ocean,
Estimates of biomass burning emissions at fire sources



Forcing Up at TOA (Wim)
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July 2002

a0
70
B0
a0
40
30

20
0.1 10

Water Cloud fraction: AOT < 0.2

"

But over the Atlantic
aerosols appear to
increase cloudiness!
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Collection 005 and Beyond....

Collection 005

1. Spectral snow mask

2. Land Cloud Mask

3. Remove Flux products

4. Corrected mistakes in the land retrieval over bright surfaces

Future plans

1. Dust nonsphericity

2. True inversion for land retrievals

3. Include polarization over land

4. Evaluating and updating aerosol models and surface
assumptions.

5. Better masking
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